Abstract
found in bacteria. One family of particular interest are Ser/Thr phosphatases which have 23 extensive sequence and structural homology to eukaryotic Ser/Thr PP2C phosphatases. 24 These proteins, called eSTPs (eukaryotic-like Ser/Thr phosphatases), have been 25 identified in a number of bacteria, but not in E. coli. Here, we describe a previously 26 unknown eSTP encoded by an E. coli ORF, yegK, and characterize its biochemical 27 properties including its kinetics, substrate specificity and sensitivity to known phosphatase 28 inhibitors. We investigate differences in the activity of this protein in closely related E. coli 29 strains. Finally, we demonstrate that this eSTP acts to dephosphorylate a novel Ser/Thr 30 kinase which is encoded in the same operon. including the model Gram-negative bacterium E. coli demonstrate that many proteins are 36 phosphorylated on serine or threonine residues. In contrast to phosphorylation on histidine 37 or aspartate residues, phosphorylation of serine and threonine residues is stable and
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Reversible protein phosphorylation is an important regulatory mechanism in eukaryotes 45 and prokaryotes (1) . In eukaryotes, signaling phosphorylation typically occurs on serine, 46 threonine or tyrosine residues and is mediated by the combined action of kinases and 47 phosphatases. In prokaryotes, signaling phosphorylation has been thought to occur 48 largely on histidine and aspartate residues mediated by histidine kinases of two-49 component systems (2). However, mass spectrometry based-phosphoproteomic analyses 50 over past decade have identified numerous Ser/Thr/Tyr phosphorylated proteins in many 51 bacteria (3-5), including Escherichia coli (6-9). Some of these phosphoproteins and the 52 specific phosphosites are conserved in divergent species (7) suggesting that this 53 regulation may be physiologically relevant. 54 Ser/Thr kinases from phylogenetically diverse bacteria have been described (5). For 55 example, in E. coli, YeaG plays a role in nitrogen starvation (10), YihE is involved in the 56 Cpx stress response (11) and cell death pathways (12) and HipA regulates bacterial 57 persister formation by phosphorylating a tRNA synthetase (13, 14). However, both the 58 authentic in vivo substrates of these kinases and/or their proximal activating stimuli are 59 largely uncharacterized, complicating efforts to understand their precise physiological role. 60 Phosphorylation on serine or threonine residues is more stable than phosphorylation 61 on histidine or aspartate residues and is subject to additional regulation by Ser/Thr 62 phosphatases. Analysis of phylogenetically diverse bacterial genomes revealed the 63 presence of genes encoding proteins (15-17) which bear significant resemblance to 64 eukaryotic Ser/Thr PP2C phosphatases (17, 18) hence they are referred to as eukaryotic-phosphatases (PPM), according to structure, presence of signature motifs, metal ion 70 dependence and sensitivity to inhibitors (19 698 
